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CLAIMS 



1. A biological sample discrimination apparatus comprising: 

a plate on which a channel patterr! is formed, said channel 
pattern comprising a first channel info which a buffer agent is 
injected, and a second channel having,: in a portion thereof, a 
quantification part that has a portion! common to the first 
channel, and holds a predetermined amojant of a biological sample, 
said biological sample being injected into the channel including 
the quantification part; ! 

a filling unit for filling the buffer agent into the first 
channel of the plate while filling thaj biological sample into the 
second channel including the quantification part, and thereafter, 
making a predetermined amount of the biological sample remaxn in 
the quantification part of the second channel to add the 
predetermined amount of the biological ' sample to the buffer 
agent; and 

a discrimination unit for making tie predetermined amount of 
the biological sample that is held in the quantification part 
migrate in the buffer agent to discriminate the biological sample 
that migrates in the buffer agent. 



I 



2. A biological sample discrimination! 

i 

Claim 1 wherein ! 



apparatus as defined in 



said plate has a buffer agent injection part connected 



to the 
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first channel, a sample injection parti connected to the second 
channel, and an air hole connected to |the sample Injection part 
in the second channel, and ! 

said filling unit, ; 

i 

rotates the plate in which the buffer agent is injected 
into the buffer agent injection part and the sample is injected 
into the sample injection part, thereby to make the buffer agent 
stored in the buffer agent injection p^rt flow into the first 
channel by a centrifugal force, and si nultaneously, make the 
biological sample stored in the sample injection part flow up to 
a first flow position that does not re.ach the quantification part 
in the second channel, ' 

pressurizes the sample injection part to make the 
biological sample in the second channel flow from the first flow 
position up to a second flow position Including the 

quantification part in the second channel, and thereafter 

.1. 

rotates the plate to separate.jthe biological sample in 
the second channel so that a predetermined amount of the 
biological sample remains in the quantification part of the 
second channel. 



3. A biological sample discrimination! apparatus as defined in 

Claim 1 wherein .1 

i ■ 

said plate has a buffer agent injection part connected to the 
first channel, a sample injection part J connected to the second 
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channel, and an air hole connected to the sample injection part 
in the second channel, and > 

i 

. said filling unit i 

rotates the plate in which th'f buffer agent is injected 
into the buffer agent injection part e^d the sample is injected 
into the sample injection part, thereby to make the buffer agent 
stored in the buffer agent injection part flow into the first 
channel by a centrifugal force, and simultaneously, make the 
biological sample stored in the sample; injection part flow up to 
a first flow position that does not reach the quantification part 
in the second channel, 

pressurizes the sample injection part to make the 
biological sample in the second channel flow from the first flow 
position up to a second flow position including the 
quantification part xn the second channel, and thereafter, 

performs aspiration from the air hole to separate the 
biological sample in the second channel so that a predetermined 
amount of the biological sample remaini in the quantification 

part of the second channel. ' | 

I 

■ • i 

4. A biological sample discrimination [apparatus as defined in 

Claim 2 or 3 wherein said filling unit jincludes 

a motor for rotating the plate at a high speed, and 

a pressure control part for pressurizing or aspirating the 

second channel. i 
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5. A biological sample discrimination apparatus as defined in 
Claim 2 or 3 wherein 

said filling unit is disposed at a lower part of the 
biological sample discrimination apparatus while said 

discrimination unit is disposed at an Upper part of the apparatus, 
and 

said apparatus further including an elevation stage for 
vertically driving the plate between the filling unit and the 
discrimination unit. 



6 



A biological sample discrimination apparatus as defined in 



i 

Claim 5 wherein ' 

t 

i 



via a spring, from a 



said discrimination unit is hung, 
ceiling board which is provided in an Jjpper portion of the 
apparatus . 

i 

7. A biological sample discriminationj apparatus as defined in 

Claim 6 wherein I 

i 

a pressure control unit for pressurizing or aspirating the 
second channel is hung from the ceiling: board via a spring. 



8. A biological sample discrimination! apparatus as defined in 
Claim 2 or 3 wherein j 

said discrimination unit includes ^ heater for measuring a 

I 
I 
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temperature of the first channel with a thermistor, and 
controlling the first channel to a predetermined temperature in 
accordance with a result of the measurement. 

9. A biological sample discrimination apparatus as defined in 
Claim 8 wherein 

said discrimination unit includes,; instead of the heater and 
the thermistor, a heat contact pin and, a thermistor contact pin 
for applying a voltage to a heater and. a thermistor which are 
provided on the plate. 

10. A biological sample discrimination apparatus as defined in 

Claim 8 wherein : 

I 

said heater is disposed on the fir|st channel, and said 
thermistor is disposed at a position that is separated from the 
heater by a distance between the first j channel and the heater. 

11- A biological sample discrimination apparatus as defined in 
Claim 8 wherein 



said thermistor is disposed on thej first channel, and said 
heater is disposed at a position that is separated from the 
thermistor by a distance between the first channel and the 
thermistor . 

i 

i 

12. A biological sample discrimination apparatus as defined 

I 

i 
i 
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Claim 2 or 3 wherein 

said discrimination unit includes -a fitting pint to be 
inserted into a fitting pin hole provided on the plate, and a 
low-speed rotation motor for rotating Jthe discrimination unit at 
a low speed, and | 

after the plate is fitted and fixed to the discrimination 

i 

unit with the fitting pin, the plate ab well as the 
discrimination unit are rotated at a low speed by the low-speed 
rotation motor, and the biological sample that migrates in the 
buffer agent is discriminated during the low-speed rotation of 
the plate. 

13. A biological sample discrimination apparatus as defined in 

i 

Claim 12 wherein I 

said discrimination unit includes ;a positioning mark 

detection sensor for detecting a positioning mark that is 

i 

provided on the plate, and j 

said plate is rotated at a low speled by the low-speed 
rotation motor, and the fitting pin hole on the plate is detected 
by the positioning mark detection sensor to determine the 



position of the plate, and thereafter, 
inserted in the fitting pin hole. 



the fitting pin is 



14. A biological sample discrimination apparatus as defined in 
Claim 2 or 3 wherein '. 
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said discrimination unit is provided with a positive 
electrode and a negative electrode, and 

after the filling unit separates tjhe biological sample in the 
second channel so that a predetermined amount of the biological 
sample remains in the quantification pjart of the second channel, 
the positive electrode and the negative electrode are inserted in 
the first channel, and a voltage is applied between the positive 
electrode and the negative electrode to make the predetermined 
amount of the biological sample stored' in the quantification part 
migrate by electrophoresis in the buffer agent, whereby the 
biological sample that migrates in thej buffer agent is 

discriminated. i 

I 



15. A biological sample discrimination apparatus as defined in 
Claim 14 wherein 

said plate is provided with a cleaning region for cleaning 
the positive electrode and the negative electrode, and 

i 

after the filling unit separates tjhe biological sample in the 
second channel so that a predetermined! amount of the biological 
sample remains in the quantification pirt of the second channel, 
the positive electrode and the negative electrode are cleaned in 
the cleaning region, and then the positive electrode and the 
negative electrode are inserted into the first channel. 

i 
; 

16. A biological sample discrimination apparatus as defined in 
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Claim 14 wherein 

said discrimination unit includes, instead of the positive 
electrode and the negative electrode, two electrode contact pins 
for applying a voltage to a positive electrode and a negative 
electrode which are provided on the plate. 



17. A biological sample discrimination apparatus as defined in 
Claim 14 wherein 

i 

said biological sample is a DNA sample, and 
said buffer agent contains a DNA conjugate for separation 
comprising a linear polymer to which a base sequence that is 
hydrogen-bondable to a target DNA as a; detection target included 
in the DNA sample is bonded, a DNA bonding control agent, and a 
pH buffer agent . 

13. A biological sample discrimination apparatus as defined in 
Claim l further including: 

a cooling fan for cooling the increased temperature in the 
apparatus, and 

a light cutoff part for cutting off; light incident from the 
outside of the apparatus, which is disposed on an air intake port 
of the cooling fan. 

19. A biological sample discrimination apparatus as defined in 
Claim 18 wherein 



12.1 



said light cutoff part comprises a porous film. 



20. a biological sample discrimination apparatus as defined in 
Claim 18 wherein 

said light cutoff part comprises an L-shaped or crank-shaped 
baffle plate. 



21- A biological sample discrimination apparatus as defined in 
Claim 2 or 3 wherein 

said discrimination unit includes an optical detector for 
detecting a fluorescence or an absorbance of the buffer agent 
that is filled in the first channel, and 

discriminates the biological sample that migrates in the 
buffer agent, on the basis of a result, of the detection by the 
optical detection unit. j 



22. A biological sample discriminate^ apparatus as defined in 
Claim 21 wherein j 

said optical detection unit is disposed on an elevation stage 
for vertically moving the plate, and j 

a height adjustment unit for measuring a distance between the 
Plate and the elevation stage and performing adjustment so as to 
make the measurement result constant is 
stage. 



disposed on the elevation 



» 
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23. A biological sample discrimination method for detecting a 
biological sample that migrates in a buffer agent to discriminate 
the biological sample, comprising: ! 

i 

using a plate on which a channel' pattern is formed, said 
Channel pattern including a first channel into which the buffer 
agent is injected, and a second channel having, in a portion 
thereof, a quantification part that has a portion common to the 
first channel, and holds a predetermined amount of a biological 
sample, said bioiogrcal sample being injected into the channel 
including the guanti fi cation part; 

filling the buffer agent in the first channel; 
filling the biological sample in ,the second channel 
including the quantification part; ' 

leaving a predetermined amount of the biological sample in 
the quantisation part of the second Channel, and adding the 
predetermined amount of the biological sample to the buffer 



agent; and 



making the predetermined amount of the biological sample 
■nigrate in the buffer agent fcQ ^ ^ 

that migrates in the buffer agent. I 



24 ' A biol °^cal sample discrimination method as defined in 
Claim 23 comprising: 

rotating, at a high speed, a plate on which a channel 
Pattern is formed, said channel pattern including the f irst 
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Channel inCo whlch the buffer agent ^ ^ ^ 

channel includ lng the quantification part into which the 
o-logical sample is in3ecced , and an air hoie u coMected 

co a sample inaction part for injecting the biological samplf . 
Cnereb y to ma.e the buffer a g e„t flow int0 the firs , ^ ^ 

centrifugal £orce to flu first channei _ ^ ^^^^^^^ 

the biological sample ^ up ^ _ ^ ^ ^ 

-es not reach the quantisation part in th . ^ 

pressuri 2ing the sample injectioo ^ 
to »a ke the bl olo 9i cal sample la the second ^ ^ ^ 

<«.t tlow position to a second f low Ppsition i ncludlng the 

quantification Dart- -in , i 

part in the second channel; 

rotatin g the piate at a hi g h spee|d to separate the 
orolo gi cal sample in the second channel so that a predetermined 
amount ot the b iolo g ical sample remains in the 
Part of the second channel by , centrifugal force; 

setting the first channel at a constant temperature; and 
the predetermined amount of the biological sample 
stored in the quantification part migrate in the buffer agent to 
-scriminate the biological sample that migrates in the buffer 



agent 



method as defined in 



25. A biological sample discrimination 
Claim 23 comprising: i 

rotating, at a hrgb speed, a plate on which a channel 



♦ 
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pattern is formecl , sald channel including ^ 

channel into which the buffer agent is injected, the second 
channel including the quantification part into which the 
biological sample is injected, and an air nolo that is connected 
to a sample injection part for injecting the biological samp le , 
. thereby to mate the buffer agent flow into the first channel by a 
centrifugal force to fill the first channel , and si „ ult _ ly 
make the biological sample flow up to a first flow position that 
does not reach the guantif ication part in the second channel; 

pressurizing the sample injecting part of the second channel 
to make the biological sample in the second channel flow from a 
first flow position to a second flow position including the 
quantification part in the second channel; 

performing aspiration from the J ho le of the second 
channel to separate the biological sample in the second channel 
so that a predetermined amount of the tjiological sample remains 
in the quantification part of the second channel; 

setting the first channel at a ^ 

making the predetermined amount oi the biological sample 
stored in the quantification part migrate in the buffer agent to 
discriminate the biological sample thatj migrates in the buffer 
agent. ! 



*«. * plate for performing discrimination of a biological sample, 
naving a channel pattern comprising: 



> 
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a buffer agent injection part for injecting a buffer agent 
that reacts with the biological sampli into the plate; 

a first channel connected to the buffer agent injection part; 

a sample injection part for injecting the biological sample 
into the plate; and ! 

a second channel connected to the sample injection part; and 
. said second channel including, in a portion thereof, a 
quantification part for holding a predetermined amount of the 
biological sample to be supplied to thp first channel, and the 
first channel and the second channel being connected through the 
quantification part. 



27 . 



A biological sample discrimination plat 
26 wherein 



e as defined in ciai 



said first channel and said second 



to each other via the quantificati 



channel contact parallel 



on part. 



«• A bioiogicai sa mpie discri m inatioi plat, as defined in ci.i. 

2 6 wherein ! 

i 

first and second electrode insertion parts into which 
Positive and native electrode parts ot a positive electrode and 
a negative eiectrode are inserted are provided in the first 
channel. 



29. A biological sample di 



scriminatioa plate as defined in CI 



aim 
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2 6 wherei 



n 



said buffer agent injection parts | are provided at the both 
ends of the first channel, and an air hole connected to the 
sample injection part is provided in the second channel. ■ 

30. A biological sample discrimination plate as defined in Claim 
2 6 wherein 

after the buffer agent is injectecj into the buffer agent 
injection part and the biologic.! sample is injected into the 
sample injection part; 

in a first step, the buffer agent injected from the buffer 
agent injection part is fiUed in the first channel; 

in a second step, the bioiogical sLple injected from the 
sampie injection part is fiiied in the 'second channel including 
the quantification part; 

in a third step, the biological sample in the second channel 
15 Separated to a predetermined amount of the biological 

sample remain in the quantification parjt; and 

in a fourth step, the remaining predetermined amount of the 
biological sample migrates in the buffet agent in the first 
channel. j 



31- A biological sample discrimination! plate as defined in CI, 

3 0 wherein j 

i 

said first step is filling the buff , r agent ^ ^ 



a 
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channel by preservation, aspiration,, or capiliary phenomenon 



A biological sample drscriminaticln plate as defined in clal 
30 wherein 



said second step of fi lling the btological sample ^ ^ 
second channel including the quantification part by 
Pressurization, aspiration, or capillary phenomenon. 

33. A biological sample discrimination plate for detecting a 

biological sample that migrates in a buffer agent tart, ■ ■ 

• agent to discriminate 

the biologies! sample, said plate having a channel pattern 

comprising: 

a first channel having a portion in which the buffet agent is 
injected, said first channel being fil ^d with the buffer agent 
when the plate is rotated at a high speed; and 

a second channel including, in a p/fctLon thereof< a 
quantification part that has a portion |common to the first 
channel, and holds a predetermined amount of the biologica, 
sample, said biological sample being fJowed up to a first flow 
position that does not reach the quantification part when the 
Plate is rotated at a high speed , ind " d biologlcal ^ 
stored in the second channel being flowed from the first f,ow 
pos ltl on to a second flow position inclLing the quantification 
part when the plate is pressurized. : 
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34- A biological sample discrimination place as defined in Claim 



33 wherein 



first and second electrode insertion parts into which a 
negative electrode and a positive electrode are inserted are 
provided in a portion of the first channel. 

35. A biological sample discrimination plate as defined in Claim 
33 wherein j 

said first channel comprise, a channel having a round shape 
comprising an inner circumference channel positioned on an inner 
circumference srde of an arc-shaped channel that extends in a 
circumference direction of a circle th* center of which 

corresponds to the center nf u- i L 

ne center or the biological sample discrimination 

Plate, an outer circumference channel positioned on an outer 
circumference srde thereof, and a radiation channel that extends 
in a radiation direction from the center of the circle, said 
radiatron channel connecting both ends jof the inner circumference 
channel and the outer circumference channel; 

said second channel comprises the Ire-shaped channel 
positioned between the inner circumference channel and the outer 
circumference channel, and a U-shaped channel provided in a 
portion of the arc-shaped channel; and i 

said guantrfication part . comprises a portion of the outer 
circumference channel, and a portion o, the U-shaped channel <n 
the second channel, which portions contact in parallel to each 
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other . 



36. a biological sample discrimination plate as defined in CI 
35 wherein i 

said buffer agent injection part in which the buffer agent 



aim 



is injected, which is connected to the first 



channel, is 



positioned on the inner circumfe 



rence ^ide of the first channel. 



37. a biological sample di 



-scrimination plate as defined in CI 



aim 



35 wherein 



said sample injection part in which the biological sample is 
injected, which is connected to the second channel, Is positioned 
on the inner circumference side of the' second channel. 



38- A biological sample discrimination plate as defined in Claim 
34 wherein ! 

said first and second electrode insertion parts are provided 
in a portion of the radiation channel cpf the first channel. 

39- A biological sample discrimination plate as defined in Claim 
3 5 Wxherein j 

a buffer agent injection part for injecting the buffer agent 
is provided approximately in the center of the inner 
circumference channel of the first channel. 
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A biological sample discrimination plate as defined in Clair 



40, 

" - — ~ --j — oQiupit; uiscriiiunatinn nbr Q ^ ^,r.* , _ . 

Lm 

35 wherein 



when the buffer agent is fi lled i, the tirst channel/ the 
buffer agent is fined in the outer circumference channel and the 
first and second electrode insertion parts, in the first channel. 



■ A biologica! sample discrimination plate as defined in clad 
35 wherein 



the arc-shaped channel in the inndr circumference channel U 
positioned on an ellipse arc in which [he channel slightly 
deviates to the outer circumference channel side from the 
circular arc. ! 



! 



42. A biological sample discriminatio^ plate as defined in Claim 
35 wherein \ 

the channel width of the inner circumference channel is 
wider than the channei width o, the ou^er circumference channel. 

43. A. biologxcal sample discrimination plate as defined in Claim 
35 wherein ■ 

said outer circumference channel his. a channel length 
adjustment part for adjusting a difference between the length of 
a channel from the f irst electrpde insertion part and the 
quantification part, and the length pf 1 channel from the second 
electrode insertion P art to the quantification part. 
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44. A biological sample discrimination plate as defined in Claim 
35 wherein 

a sample injection part for injecting the biological sample 
is provided at an end of the second channel, and a sample pool 
for holding the biological sample injected from the sample 
injection part when the biological sample is filled in the second 
channel is provided at the other end of the second channel. 

45. A biological sample discrimination plate as defined in Claim 
28 or 34 wherein 

a heater for heating the first channel and a thermistor for 
measuring the temperature of the first channel are provided above 
the first channel, and 

a positive electrode and a negative electrode are provided in 
the first and second electrode insertion parts, respectively. 

46. A bxological sample discrimination plate as defined in Claim 

28 or 34 wherein i 

! 

said first and second electrode insertion parts have air 
holes . 

j 

47. A biological sample discrimination plate as defined in Claim 
44 wherein j 

said sample pool has an air hole. ' 
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48. A biological sample discrimination pl ate as defined in ^ 
2 6 or 33 wherein i 

said biological sample is a DNA salmple, and 
said buffer agent contains a DNA conjugate for separation 
comprising a linear polymer to which a base sequence that is 
hydrogen-bondable to a target DNA as a detection target included 
m the DNA sample is bonded, a DNA bonding control agent, and a 
pH buffer agent. 

«. A biologrcal sample discrimination plate as defined in claim 
28 or 34 wherein I 

electrode insertion ports into which the positive eiectrode 
and the negative electrode are inserted are provided at the first 
and second electrode insertion parts, and 

cover films are put on the electrode insertion parts. 



I 



50. A Molcic.1 sample discrimination plate as defined in Claim 
26 or 33 wherein ! 

a Plurality of the channel pattern^ are formed on said 
biological sample discrimination plate. 



«• A biological sample discrimination; plate as defined in claim 
28 or 34 wherein | 

a cleaning region for cleaning the positive electrode and the 
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negative electrode are provided on the biological sample 
discrimination plate, and 

the positive electrode and the negative electrode are cleaned 
in the cleaning region, and thereafter, the positive electrode 
and the negative electrode are inserted in the first channel. 

52. A biological sample discrimination plate as defined in Claim 
28 or 34 wherein 

said buffer agent injection parts are provided at both ends 
of the first channel, and said buffer agent injection parts are 
used also as the electrode parts or the electrode insertion parts. 



53. A biological sample discriminatiok plate as defined in Claim 
26 or 33 wherein 

said first channel and said second channel are formed by 
grooves that are formed on the plate surface, and a filra that 

covers the plate surface. ! 

i 

i 

I 

! 

54. A biological sample discrimination plate as defined in Claim 
2 6 or 33 wherein 

i 

said first channel and said second; channel are formed on the 
same surface of the plate. 
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A biological sample discrimination plate as defined in Claim 
26 or 33 wherein j 
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said first channel and said second channel are formed on 
different surfaces of the plate. : 
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